Dynein isoforms in sea urchin eggs.
Biochemical and immunological analysis of unfertilized sea urchin eggs has revealed the presence of at least two distinct isoforms of cytoplasmic dyneins, one soluble and the other microtubule-associated. The soluble enzyme is a 20 S particle with a MgATPase activity that can be activated 5-fold by nonionic detergents. It contains heavy chain polypeptides that 1) comigrate with the dynein heavy chains of embryonic cilia; 2) cross-react with antibodies against flagellar dynein; and 3) are cleaved by UV irradiation in the presence of MgATP and sodium vanadate into specific peptide fragments. The soluble egg dynein is, therefore, closely related to axonemal dynein and may be a ciliary precursor. Egg microtubule preparations contain a distinct dynein-like polypeptide, previously designated HMr-3 (Scholey, J.M., Neighbors, B., McIntosh, J.R., and Salmon, E.D. (1984) J. Biol Chem. 259, 6516-6525). HMr-3 binds microtubules in an ATP-sensitive fashion; it sediments at 20 S on sucrose density gradients, and it is susceptible to vanadate-sensitized UV cleavage. However, HMr-3 can be distinguished from the soluble cytoplasmic dynein on the basis of its weak cross-reactivity with antiflagellar dynein antibodies, its heavy chain composition on high resolution sodium dodecyl sulfate-polyacrylamide gel electrophoresis, its low specific ATPase activity, and the molecular weight of its vanadate-induced UV cleavage fragments. HMr-3 may represent a dynein-like polypeptide that is distinct from the pool of ciliary dynein precursors.